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^ ^£^1 i^>^ B^^^yr^n^. iaj.ig6)i ^o.^, :[i^<3-§- ^ 
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S. 4 

[A^<ac>i] 
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tiVS^l ^^}^ ^^"^^^^ {Method for forming tunnel oxide in a 

semiconductor device} 

£ la ^^1 £ Id^ f^sfl ^:£^1 B\^^s^^ ^^^1-71 ^^H. 

£ 2 ^ £ 3^ #2fl^ "S-^o] ^5fl4^ D|)2.5] iJ^^Hl^i^ €^ ^iBellr^x tfl^iB 

(Constanr current stress test; CCST) S.^]^ ^.HflH. 

i 4a i^^l i 4d^ ^ ^^<^1 ^-£^-11 ^^>^ Bl^A]-2}.n^ wj-i^^ ^^^>7l 

£ 5^ ^ ^^<^1 ^-g-^ #Hl]4=| nSL^ 4i^Hl^iSl EfliH(CCST) 
:£ 6^ ^ ^^^o] ^-g-^ ^lol3il5^ z]- cfol^ SAltV 

1, ll: «V£.^1 71:^ 

2, 12: 1 ^f^^ 

3, 13: ^^5]- 

4, 14: ^] 2 
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<1I> ^ ^1^^ 4i^>Sl E-l^AV^B]- «j-i^ofl y^jOS., C-l^ >^M1*>711^ 

71^71 ^ 7]-^ (Carbon)^ -f-^S. ;^-lBr>» wj-^]^ ^ o;t£S. ^ 



-£ la» #2:^1-^, di^s] 7^^ HViE^l 7l^(l) ^^-^l Jl^<a--g- H^^l^iE^o) ^fl 

-yr^^-^ ^^^*>7l ^tfl 350A ^1 1 >a-^^(2)# ^^^tb^f. 

£ lb* ^S^V'^. >^7l ^1 1 ^^^(2) ^ofl :?}-^n^.(3)o. ^^^^ ^ ^-g^^ € ^ ^-1^ 

£ Ic* ^S*>^. xrl^^CDescum) "S-^^S. sflEl^^ ^^^(3)^ ^^^1^ ^ 
-^^^ ^] 1 ^^s|-(2)# >«fl7l^cf. ol nfl 300:1 BOE(Buffered Oxide Etchant)<^l-H 22803: 
isec)^9} ^1 1 <a:2|-^^(2)^ ^ H2SO4 -§-^^S ^^^^^(3)^ ^^iT^^fji SC-1 -§-^-^^ 

S. ld# ^2:«^>iS, ^^1 ^-¥-^<^l 80A ^^^1^1 2 "iV^^iA)^ ^^^*>fetfl, H 
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<i7> nsic-fl ^sflsi ol-§-*>ia ^ ^ ^■l^<a--g- S^:^l:iBl ^1^^ ^] i 

(2)^ BOES. ;^l7^s:l-^ 30% ^£^1 5z)-£a1z^-^ ^^*>7l nfl^ofl ^£^1 71^^(1)^1 S 

^ 71 ^7] (Roughness )7> #7|-5r].B^ , H2SO4 -§-^-^3. ^^^(3)ol ^iTlSj^Ai ^:^B^-o11 
^l-^(Carbon) ^^^<^1 "IrH^l 7l^(l)Sl f}^ ^^^^ SC-1 -g-^-^ 

* ol-g-th Afl:^ ^^om- E-l^^ar^BV^ ^^^*>7l ^ 50:1 HF -§-^# <5l-g-tb ^^e] 4^ 
o\]^^S. ^ ;*fl7lS)^l ^^Ci-. icJ-Bi-A-l A^^o] ^s]§ ^^^^>7l nfl^ 

^^}^ ^71^ ^-^^01 Ir^tll^rf. 
<18> £ 2 ^ £ 3^ ^eflsl ^^ol ^^^a s.Hfl4^ ih>^HlA-l2l i^iH^fl^ tfl^^iB 

(Constanr current stress test; CCST) S-^ltb :3.2fl^SA-l, ^^1-^0.^ ^^^^ '^'US. 

7\ M-EfM-i^. ^711 ^^^t\, 1:^^ ^ol3Jls1 7l-^J-;^>ei:^oil ^ 

5. ^^^^ ^ 



<a-§- H^^liE] AV^^^ >ll7l*>^ 4^ollAi AV^^Sl :5b^A]^ o.s.>>^ Ai- 
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^n^. ^7] ^] 1 ^^^] ^ ^71 ^^B]- ^^>^ O.^. 

%^^^}^ S.^^}^ ^4: ^^^^ W. 

<2i> -^7] 1 'iVSl-n^-^ ^sl-^olc^, 750 850 ^S.<^1a-1 350 vfl^l 600 A ^^1 



<22> >^V7l 1 ^ sfl€^ ^l7l*>^ 300:l B0E<^1a^ 1730 xfl^l 1735 



O 



<23> >^V7l ^^£1^ ^7] ^] 1 <iV^s^-o^ 20d3AolD^, ^7] 1 50:1 
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<25> £ 4a tfl^l S. 4d^ ^ ^^<^1 tc|.3- ^7^^ t-I^AV^B^ ^^^>7l ^ 

<26> S. 4al- ^2:^1^, ^^-i- tiVjt^l 7]%(ll) ^Hl ^^^-g- H^^l^Bl^l Tfl 

-a-^^^ ^^^^>7l 350 xfl^l 600A ^^1^1 1 'a:2|-^(12)* ^^^tb^]-. ^1 1 

^(12)^ ^2l-^(Pure oxide)<5]i^. 750 ^^^] 850°C5l ^3£o11a-1 
<27> £ 4b# ^S*]-!^, -^V7] 1 <4:^^(12) ^^^(13)-i- ^^^tl- ^ € ^ 

^•y-'g- B^^l^Bl7> ^1^^ ;*n 1 ^^^(12)o] i^#sl£^ >a-7l ^^^-(13)* n 

<28> H 4cl- 80 140 ^-£<^l^i 10^ 1^1^^ i^^i^CDescum) ^ 

^11- ^iTl^cl-. o] Bfl 300:1 B0E«^1>H 1730 tfl;^] 1735^ ( sec )^'?> ^1 1 ^^^(12)^ ^l^l 

^ H2SO4 -g-^-^^S ^^^13)* ^]7]^}JL SC-1 -g-^-^-^^ ^i]^*H ^Hl#om -^711- 
^ -2-^*^^ ^iTltbcf. o] III] -e-7l# >^^&5l ^<^#^^ H2S04/H2027> 80 vfl^] 100 °C 

^ s^oflAi ^-§-*>o^ Caro's Acid* ^^^*>ui Ir^oV^, -y-^^^'HI ^«fl ^l7lE|£.^ ^ =^^:£ 
Si^. ^7l 1 ^51-^(12) ^]7], 7^^^ii3) ^]7] ^ M]^ <^^^o.s. 
<29> £ 4cil- ^2;^>ig, 50:1 HF -g-^^ <^l-g-t}: ^^^e) ^^(FN40")-^^ ^1 1 ^ 

^mi2)^ ;^l7lt!- ^ ^^1 ^^^<=>fl 80A ^^^1^ ^] 2 ^^^(14)* ^^^*>^ ^1^*^- 

B^^l^riiE^ ^]^<=^]^ ^1 1 ^2|-^-(12)2)- ^] 2 ^s\-^a4:)^S. <^]^<^^ -r-^^ n]<^]B. ^ 
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<30> ^7] ^1 2 ^VS}-B^(14)^ H2/O2/N2 7\^M: ^V-g-ti: ^ N2 A^M: ^>-§-^ ^I^^el 

» -i-^ ^^^slo^. Jl^-y- H^^lr^iE^ ^1^<^1^ 80A. ^3.^ € ^ 

<3i> ^ £ 4cSl- ^o] ^] 1 A1:^D^-(12)2}- ^^^(13)* ;^l7l^>^ ^^-^l^i ^^^]] 7] 

^(11) ^<^1 ±^ -f-Tll <^11- l-ol, 20:BA ^£51 1 -^-^^^-(12)^ ^^Al^o.s>i*) B0E<^1 ^ 
^£^1 71:^(11) 71^71 #7> ^ 7l^^ ^^7} ^^S^^JL, ^^^(13)oll ^^^S 

^^^^ ^^o] laj-^js^^S. ^c^-. SEtt, i 4d4 ^<^1 1 ^5}-^- 

(12)* ^^^1 ^]7]^ ti>^ 2 <iS|-^(14)* 7i]£:)o:| oj-^jt 

(Carrier mobility) ^ ^4 (Break down) ^^^S. 7fl^:^T:^. 
<32> J£ 5^ ^ ^^o] ^-g-^ s.eflx| dlJEe^ diixHl-H^ ^iH^l^ii Efl^iM ^>^^* 

# 3711S] cfol(Die)<Hl^i^ ^<y^ ^ ^Sicf. 



^ ^i^'a-g- H^;^1^B1 ;^l^o^ <L>5|-^* ^l7l«rl-fe 4^oflAi A]-^B^-o] <g«.^ 

^-^SMl -ttsl-B]- ^l7l ^ ^^H]- ^iTl^l 7l^^ 71^71 ^7> ^ ^'V^S] ^2}-0. 
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[^^^^J- 11 

a) ^£^1 7]% ^] 1 'a-si-^^ ^^^^ ^ n^-^ <^i^*M ^s.^ ^ ^ ^ 

b) ^1 1 ^^n^ ^^1 ^ ^7] ^^5]- ^^V^ ^l7l^>^ 

c) 1 ^]7]^ ^ €^1 ^a--^^*^! ^1 2 -y-^^^ ' 
I^^IJ- 2] 

^1 1 1 '^rsl-^'^lc^ , 750 vfl^j 850°C^ 

350 vfl^l 600 A ^7)1 S ^j^Al^lfe o.^ aVS^l 4^^>^ Bl^^^-^n^ . 

[^^1}- 3] 

>ll 1 9X'^^^, ^7] (b)^ 300: 1 BOE^]^^ 1730 i^^l 1735^^<^ ^1 1 

H2SO4 -§-*-^:2.s ^^71 ^^B^- ^]7]t}^ ^n^, 
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[^^%^ 4] 

^1 1 SX'^^^, ^^y] ^^1 (b)'^lA-l ^^^^ ^7] 4 1 ^^"^^ 20d3A^ ^ 

5] 

^1 1 ^o^A-l, ^7] (c)<HlAi ^1 1 -a-Sj-^^ 50: 1 HF -g-^^ oj-g-tb M]^^ 
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(b) 




(c) 





is. 2] 



Aera f^att«m :200 * 200m^ 






• W/f#03 , 

• W/f #09 ^4 
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[S. 3] 



TAAOt^? rax mterfal Spm 
Acra Pattern :200*200W 

• Pure 

• NO (ssoc^o*) : ^ 

• NO (8S0C10*} I -Arx 

: ,1'"' 



is. 41 



(a) 
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TAA0S5 i^l^l^Poifi Wt 



t*Palj^1tN<*ness 



I 



Aera Cap l(»}vl(»)7 ^ 



6] 
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278 
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285 
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430 


424 


228 


462 


273 


394 




317 


359 


336 


234 


215 


309 


404 


390 


321 




440 


311 


301 


387 


306 


269 


368 


425 




401 


306 


354 


282 


313 


492 


419 


403 
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398 


390 


251 


463 


397 


289 
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448 


314 


457 


294 
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253 








144 


386 


377 


447 


396 
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